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© Apparatus for maintaining spinal elements in a desired spatial relationship. 
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© An improved apparatus for maintaining spinal 
elements in a desired spatial relationship includes a 
plate and a fastener having a first threaded end 
portion for engaging a spinal element, a second 
threaded end portion and a seat portion. The seat 
portion of the fastener is received in a recess of a 
plate. The plate has an elongated slot for receiving 
the fastener that extends along one side of the 
longitudinal axis of the plate. A circular opening for 
receiving another fastener is located on the other 
side of the longitudinal axis and adjacent the slot. 
The slot extends through the plate in a first direction 
and the circular opening extends through the plate in 
a second direction at an angle to the first direction. 
The slot is defined by opposed slot surfaces extend- 
ing longitudinally of the plate and arcuate recesses 
in the opposed slot surfaces and spaced therealong. 
The recesses in the opposed slot surfaces define a 
plurality of locations for receiving the fastener. 
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Background of the Invention 

The present invention relates to a new and 
improved apparatus for maintaining spinal elements 
in a desired spatial relationship. More specifically, 
the present invention relates to an apparatus for 
maintaining cervical vertebrae of a spinal column in 
a desired spatial relationship. 

A known apparatus for maintaining spinal ele- 
ments in a desired spatial relationship includes a 
plate having a longitudinally extending slot extend- 
ing along one side of the longitudinal axis of the 
plate. A circular opening for receiving a fastener, 
such as a screw, is located adjacent the slot on the 
other side of the longitudinal axis. The slot defines 
a plurality of locations for receiving another screw. 
The plate is bent about its longitudinal axis so that 
the slot and the circular opening extend through 
the plate at an angle to each other. 

The center of one of the plurality of locations is 
aligned with the center of the circular opening, i.e., 
the centers lie in a plane extending perpendicular 
to the longitudinal axis of the plate. Thus, the screw 
extending through the circular opening and the 
screw extending through the slot may strike each 
other in the spinal element when the plate is at- 
tached to the spinal element. 

To attach the plate to the spinal column, a first 
screw is placed through the slot in the plate and 
threaded into a spinal element a small amount. The 
plate is then moved so that the circular opening is 
in a desired position. A second screw is placed 
through the circular opening and threaded into the 
spinal element to fixedly attach the plate to the 
spinal element. The first screw extending through 
the slot is then fully driven into the spinal element 
to further fix the plate to the spinal element. While 
the second screw is being threaded into the spinal 
element the plate can rotate relative to the first 
screw and move out of the desired position. 

Summary of the Invention 

The present invention provides a new and im- 
proved apparatus for maintaining spinal elements in 
a desired spatial relationship. The present invention 
is specifically designed for placement on the anter- 
ior cervical portion of the spinal column. Although, 
it is contemplated that the present invention could 
be used at any location along the spinal column. 

The apparatus includes a plate and fasteners. 
One fastener has a first threaded end portion for 
engaging a vertebra, a second threaded end por- 
tion and a seat portion. The plate has at least one 
slot extending along one side of the longitudinal 
axis of the plate for receiving the one fastener. At 
least one circular opening for receiving another 
fastener such as a screw is located on the other 


side of the longitudinal axis. The slot extends 
through the plate in a first direction and the circular 
opening extends through the plate in a second 
direction at an angle to the first direction to mini- 

5 mize the possibility of the fasteners coming loose 
from the vertebra. 

The slot is defined by opposed slot surfaces 
extending longitudinally of the plate and arcuate 
recesses in the opposed slot surfaces and spaced 

w therealong. The recesses in the opposed slot sur- 
faces define a plurality of locations for receiving the 
one fastener. The plurality of locations have cen- 
ters that are offset along the longitudinal axis of the 
plate from the centers of the circular openings. 

w This enables the fasteners to be spaced from each 
other in the vertebra when the plate is connected to 
the vertebrae. 

The slot is further defined by a longitudinal 
recess in a side surface of the plate that faces the 

20 vertebrae. The recess has a width measured in a 
direction perpendicular to the longitudinal axis of 
the recess that is equal to the distance between 
two parallel side surfaces of the seat portion of the 
fastener. The recess receives the seat portion of 

25 the one fastener. The side surfaces of the seat 
portion of the one fastener and surfaces defining 
the recess engage to prevent the plate from rotat- 
ing relative to the one fastener when the plate is 
being positioned relative to the vertebrae. 

30 A nut threadably engages the second threaded 

end portion of the one fastener to clamp the plate 
to the fastener and the vertebrae and prevent rela- 
tive movement between the plate and the fastener. 
The plate is clamped between the nut and the seat 

35 portion of the one fastener. The nut has a 
frustoconical portion that engages the arcuate re- 
cess in the slot to block sliding movement of the 
plate relative to the fastener. 

In one embodiment of the present invention, 

40 the second threaded end portion of the one fas- 
tener extends through the slot in the plate. The 
second threaded end portion is externally threaded 
and engages an internally threaded opening in the 
nut. 

45 In another embodiment of the present inven- 

tion, the second threaded end portion of the one 
fastener includes an internally threaded opening. 
The nut includes an externally threaded portion for 
engaging the internally threaded opening in the 

so fastener. 

When the apparatus is to be connected with 
the spinal column, the fastener or fasteners that 
extend into the slot or slots in the plate are thread- 
ed into the vertebrae at desired locations. The plate 

55 is then placed over the fasteners with the longitudi- 
nal recesses in the plate receiving the seat portions 
of the fasteners. The nuts are then loosely thread- 
ed onto the fasteners to connect the plate with the 
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fasteners. The plate can be moved longitudinally 
relative to the fasteners for positioning the circular 
openings in desired positions. The nuts are then 
threaded tightly onto the fasteners to clamp the 
plate between the seat portions of the fasteners 
and the nuts. One or a plurality of other fasteners, 
such as screws, are then screwed into the verte- 
brae through the circular openings. 

Brief Description of the Drawings 


The foregoing and other objects and features 
of the present invention will become more apparent 
upon consideration of the following description tak- 
en in connection with the accompanying drawings, 
wherein: 

Fig. 1 is a fragmentary view of a portion of a 
spinal column on which an apparatus construct- 
ed in accordance with the present invention has 
been installed to maintain spinal elements in a 
desired spatial relationship; 
Fig. 2 is a plan view of a plate used in the 
apparatus of Fig. 1; 

Fig. 3 is an exploded view, partly in section, 
showing how a fastener, a nut and the plate of 
the apparatus of Fig. 1 are connected together; 
Fig. 4 is a view, partly in section, showing the 
fastener, the nut and the plate of Fig. 3 con- 
nected together; 

Fig. 5 is a view, generally similar to Fig. 3, 
showing a second embodiment of a fastener and 
a nut connected to the plate; and 
Fig. 6 is a view, partly in section, showing the 
fastener, the nut and the plate of Fig. 5 con- 
nected together. 

Description of the Preferred Embodiments 


The cervical portion of a human spinal column 
10 to which a plate 12 is connected is illustrated in 
Fig. 1. The plate 12 retains portions of the spinal 
column, that is vertebrae 16, in a desired spatial 
relationship relative to each other. The plate 12 is 
made of a bio-compatible material, such as stain- 
less steel, titanium, or a composite. Fasteners 20 
and 22 connect the plate 12 to the vertebrae 16. 
The fasteners 20 are screws with hexagon shaped 
recesses in the heads of the screws for receiving 
an Allen wrench to drive the screws into the verte- 
brae. 

The fasteners 20 and 22 are shown as extend- 
ing in a horizontal plane perpendicular to the axis A 
of the plate. The plate could be bent or angled 
washers could be used if it was desired to have the 
fasteners extend upwardly or downwardly relative 
to a horizontal plane. 

The plate 12 has a length which is at least 
sufficient to enable the plate to span at least two of 


the vertebrae 16. In the embodiment of the inven- 
tion illustrated in Fig. 1, the plate 12 spans three 
vertebrae 16. Of course, the length of the plate in 
any particular installation will depend upon the con- 

5 dition to be corrected and the number of vertebrae 
16 to be held in a desired spatial relationship 
relative to each other by the plate 12. 

The plate 12 (Figs. 1-2) includes a plurality of 
slots 30 into which the fasteners 22 extend. The 

70 slots 30 extend along one side of the longitudinal 
axis A of the plate 12. A plurality of circular open- 
ings 32 for receiving the plurality of fasteners 20 
extend along the other side of the longitudinal axis 
A and adjacent to the slots 30. Two circular open- 

75 ings 32 are adjacent each slot 30. There are no 
slots on the side of the plate having the circular 
openings 32 and there are no circular openings on 
the side of the plate having the slots 30. 

The slots 30 (Fig. 2) are defined by opposed 

20 slot surfaces 34 and 36 extending longitudinally of 
the plate. The slots 30 are also defined by arcuate 
recesses 38 (Figs. 3 and 4) spaced along the 
opposed slot surfaces 34 and 36. The arcuate 
recesses 38 in the slot surface 34 are aligned with 

25 the recesses 38 in the slot surface 36 to define a 
plurality of locations for receiving the fastener 20 
(Fig. 2). The plurality of locations have centers X 
(only one is designated in Fig. 2) that are offset 
along the longitudinal axis A of the plate from the 

30 centers Y (only one is designated in Fig. 2) of the 
circular openings 32. The offset for one opening 32 
and one slot location is designated Z in Fig. 2. 

The plate 12 is curved about its longitudinal 
central axis (Figs. 3 and 4). The slots 30 extend 

35 through the plate 12 in a first direction shown by 
arrow 30a in Fig. 3. The circular openings 32 
extend through the plate 12 in a second direction 
shown by arrow 32a in Fig. 3 at an angle to the 
first direction. The fasteners 20 and 22 therefore 

40 extend through the plate and into the vertebrae 16 
at an angle relative to each other. This minimizes 
the possibility of the fasteners from coming loose. 

If the centers X of the plurality of locations 
were not offset from the centers Y of the circular 

45 openings 32 the fasteners 20 and 22 could strike 
each other in the vertebrae 16 due to the angle 
between the directions 30a and 32a. The diameters 
of the fasteners 20 and 22 and the offset between 
the centers X and Y cooperate to prevent the 

50 fasteners from striking each other when the plate 
12 is attached to the vertebrae. Thus, the plate 12 
is securely attached to the vertebrae 16 by the 
fasteners 20 and 22. 

The fasteners 20 and 22 are shown as extend- 

55 ing in a horizontal plane perpendicular to the axis A 
of the plate. The plate could be bent or angled 
washers could be used if it was desired to have the 
fasteners extend upwardly or downwardly relative 
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to a horizontal plane. 

The plate 12 has a first major side surface 40 
(Figs. 3 and 4) for facing the vertebrae 16 and a 
second opposite major side surface 42. Each of the 
slots 30 are further defined by a longitudinal recess 
44 located in the first major side surface 40. The 
longitudinal recess 44 is defined by a pair of par- 
allel side surfaces 46 and 48. The recess 44 also 
includes a substantially flat major side surface 50 
which may be termed the bottom of the recess. 
The function of the recess 44 will be hereinafter 
described. 

Each of the fasteners 22 (Figs. 3 and 4) is a 
screw having a first threaded end portion 58 for 
engaging the vertebrae 16 and a second threaded 
end portion 60. The fastener 22 also includes a 
seat portion 62 to be located in the recess 44 of 
the plate 12. The seat portion 62 includes a flat 
annular upper surface 64 for engagement with the 
major side surface 50 of the recess 44 (Fig. 4). The 
seat portion 62 also includes wrenching flats 66. 
Two of the wrenching flats 66 extend parallel to 
each other and engage the side surfaces 46 and 48 
of the recess 44. The distance between the parallel 
wrenching flats 66 is slightly less than the width of 
the longitudinal recess 44 measured in a direction 
perpendicular to the longitudinal axis of the recess. 
The wrenching flats 66 and the recess 44 prevent 
the plate 12 from rotating relative to the fastener 22 
prior to clamping the plate 12 to the fastener 22 
with a nut 70. In addition, the recess minimizes the 
overall height of the assembled plate and fastener. 

The nut 70 includes a hexagon shaped recess 
72 (Figs. 1 and 3) for receiving a wrench for 
threading the nut 70 onto the threaded end portion 
60 of the fastener 22. The nut 70 also includes an 
internally threaded opening 74 (Figs. 3 and 4) for 
threaded engagement with the second threaded 
end portion 60 of the fastener 22. A frustroconical 
surface 76 of the nut 70 engages an arcuate recess 
38 defined in the slot surfaces 34 and 36 to block 
sliding movement of the plate relative to the fas- 
tener 22 when the plate is clamped to the fastener 
22. The nut 70 is threaded onto the fastener 22 to 
clamp the plate between the nut 70 and the seat 
portion 62 of the fastener. 

In the second embodiment of the present in- 
vention illustrated in Figs. 5 and 6, the second 
threaded end portion 60 of the fastener 22 is re- 
placed with an internally threaded opening 80. The 
internally threaded opening 74 in the nut 70 is 
replaced with an externally threaded portion 82. 
The threaded portion 82 of the nut 70 extends 
through the slot 30 and threadably engages the 
opening 80 in the fastener 22 to clamp the plate 12 
to the fastener 22. 

When the plate 12 is to be connected to the 
vertebrae 16, the fasteners 22 are driven into the 


vertebrae at their desired positions. The plate 12 is 
then positioned with the seat portions 62 of the 
fasteners 22 extending into the recesses 44 of the 
plate 12. The nuts 70 are then loosely threaded 

5 onto the fasteners 22. The plate 12 can be moved 
longitudinally to position the circular openings 32 in 
desired positions. 

Once the plate 12 has been positioned relative 
to the fasteners 22 with the circular openings 32 in 

w their desired positions the nuts 70 are tightened 
onto the fasteners 22. The nuts 70 clamp the plate 
12 between the seat portion 62 of the fasteners 22 
and the nut 70. Thus, the plate 12 is prevented 
from moving relative to the spinal elements and the 

w fasteners 22. The fasteners 20 are then driven into 
the vertebrae 16 to further fix the plate relative to 
the vertebrae 16. 

From the above description of the invention, 
those skilled in the art will perceive improvements, 

20 changes and modifications. Such improvements, 
changes and modifications within the skill of the art 
are intended to be covered by the appended 
claims. 

25 Claims 

1. An apparatus for maintaining spinal elements 
in a desired spatial relationship, said apparatus 
comprising: 

30 a fastener having a first threaded end por- 

tion for engaging a spinal element and a sec- 
ond threaded end portion; 

a plate having a first opening into which 
said fastener extends; and 

35 a nut for threadably engaging said second 

threaded end portion of said fastener to clamp 
said plate to said fastener to prevent relative 
movement between said plate and said fas- 
tener; 

40 said plate including means for preventing 

said plate from rotating relative to said fastener 
prior to said nut engaging said second thread- 
ed end portion. 

45 2. An apparatus as set forth in claim 1 wherein 
said fastener includes a seat portion, and said 
plate has surfaces defining a recess for receiv- 
ing said seat portion, said seat portion and 
said surfaces engaging to prevent said plate 

so from rotating relative to said fastener, said 

plate being clamped between said nut and said 
seat portion. 

3. An apparatus as set forth in claim 2 wherein 
55 said recess extends along said plate in a lon- 

gitudinal direction, said recess having a width 
measured in a direction perpendicular to the 
longitudinal direction, said seat portion having 
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flat parallel side surfaces, the distance be- 
tween said flat parallel side surfaces of said 
seat portion being substantially equal to the 
width of said recess. 

4. An apparatus as set forth in claim 2 wherein 
said seat portion of said fastener includes 
wrenching flats for driving said fastener into 
the spinal element. 

5. An apparatus as set forth in claim 1 wherein 
said second threaded end portion extends 
through the first opening in said plate and said 
nut has an internally threaded opening, the 
internal threads of said nut threadably engag- 
ing said second threaded end portion. 

6. An apparatus as set forth in claim 1 wherein 
said second threaded end portion of said fas- 
tener includes an internally threaded opening 
and said nut includes an externally threaded 
portion for engaging the internally threaded 
opening in said fastener. 

7. An apparatus as set forth in claim 1 wherein 
said plate includes a second opening through 
which a fastener is extendable, the first open- 
ing extending through said plate in a first di- 
rection and the second opening extending 
through said plate in a second direction at an 
angle to the first direction. 

8. An apparatus as set forth in claim 7 wherein 
said plate is curved so that the second direc- 
tion extends at said angle to the first direction. 

9. An apparatus as set forth in claim 7 wherein 
said plate includes a longitudinally extending 
slot means, said slot means defining the first 
opening into which said fastener extends, said 
slot means being defined by opposed slot sur- 
faces extending longitudinally of said plate and 
arcuate recesses in said opposed slot surfaces 
spaced therealong, the recesses in one of said 
opposed slot surfaces being aligned with the 
recesses in the other of said slot surfaces to 
define a plurality of locations for receiving said 
fastener, each of said plurality of locations 
having a center that is offset from the center of 
said second opening. 

10. An apparatus as set forth in claim 1 wherein 
said plate includes a longitudinally extending 
slot means, said slot means defining the first 
opening into which said fastener extends, said 
slot means being defined by a plurality of 
frustoconical recesses spaced along said slot 
means to define a plurality of locations for 


receiving said fastener, the recesses compris- 
ing means for blocking sliding movement of 
said plate relative to said fastener. 

5 11. An apparatus as set forth in claim 10 wherein 
said nut includes a frustoconical portion that is 
received in one of said plurality of frustoconical 
recesses. 

70 12. An apparatus as set forth in claim 1 wherein 
said plate is an anterior cervical plate. 

13. A longitudinally extending plate for use in 
maintaining spinal elements in a desired spa- 

75 tial relationship, said plate having an elongated 

slot means for receiving a first fastener extend- 
ing along one side of the longitudinal axis of 
said plate and a circular opening for receiving 
a second fastener on the other side of the 

20 longitudinal axis and adjacent said slot means, 

said slot means extending through said plate in 
a first direction and the circular opening ex- 
tending through said plate in a second direc- 
tion at an angle to the first direction, said slot 

25 means being defined by opposed slot surfaces 

extending longitudinally of said plate and ar- 
cuate recesses in said opposed slot surfaces 
and spaced therealong, the recesses in one of 
said slot surfaces being aligned with the reces- 

30 ses in the other of said slot surfaces to define 

a plurality of locations for receiving the first 
fastener, said plurality of locations having cen- 
ters that are offset along the longitudinal axis 
of the plate from the center of the circular 

35 opening so that the centers of the first and 

second fasteners are offset from each other. 

14. A plate as set forth in claim 12 wherein said 
plate has a first major side surface for facing a 

40 spinal element and a second major side sur- 

face, said slot means being defined by a lon- 
gitudinal recess in said first major side surface, 
the fastener comprising a screw having a seat 
portion receivable in the longitudinal recess. 

45 

15. A plate as set forth in claim 12 wherein said 
plate is curved about the longitudinal axis. 

16. An apparatus as set forth in claim 12 wherein 
50 said plate includes a plurality of slot means 

located along only one side of the longitudinal 
axis of said plate and a plurality of circular 
openings located only along the other side of 
the longitudinal axis of said plate. 

55 

17. A plate as set forth in claim 16 wherein at least 
one of said plurality of circular openings is 
adjacent to each one of said plurality of slot 


5 


EP 0 556 548 A1 10 


means. 


18. A plate as set forth in claim 17 wherein two of 
said plurality of circular openings are adjacent 
to each one of said plurality of slot means. 
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